During the last fifty years acid-fast organisms, other than tubercle bacilli, have been cultivated from many sources. With few exceptions, these organisms grow readily and rapidly on ordinary media, especially when glycerol is present. These organisms are non-pathogenic in the usual sense although large doses ordinarily produce abscesses and, sometimes, death of experimental animals.
RUTH E. GORDON sub-groups, several of which appear to consist of a single species. On the other hand, about 20 per cent of our strains do not fit well into any of the larger groups and certainly require further study. It may be said in passing that the great majority of our strains have been isolated from soil by means of S6hngen's (1913) technique which utilizes the ability of these organisms to obtain metabolic carbon from paraffin. It is quite possible that some of the types that are not common in our collection would be much more numerous if other materials had been examined. It is of considerable interest to note, however, that many organisms isolated from human and animal tissues also utilize paraffin and in other ways appear to be identical with strains that have come from soil.
Two hundred and fifty-two strains of saprophytic acid-fast bacteria, including those described by Thomson, have been studied. These strains were isolated from soil (212), bovine (8), avian (1), and porcine (1) tissues, human tissues (9), and the tissues of cold-blooded animals (5). The human series include a number that were isolated from the lesions of leprosy and others that had no relation to this disease. All of the soil types, with but six exceptions, have been isolated in this laboratory by Frey and Hagan (1931) , Willie (1934) and Gordon and Hagan (1937) . Likewise, a few types of animal origin have been isolated by us. The other strains have been received from workers elsewhere and from culture collections, principally those of the Lister Institute of London and the American Type Culture Collection of Chicago. We cannot vouch, therefore, for the authenticity of all of our named strains but can only say that all of these appear to agree with the original descriptions so far as we have been able to find and interpret them. It is probably safe to conclude that the majority of these strains are true to name.
EXPERIMENTAL METHODS
All of our strains have been subjected to a series of cultural tests in an attempt to find criteria for their differentiation. The ones which have given useful results are described below.
(a) Gross appearance. A simple inspection of the cultures growing on glycerol agar slopes is enough to convince anyone that they are not all alike. Since these differences are difficult to describe accurately, we do not propose to try to do so. We have not used the gross appearance of the cultures as a means of differentiation, but have always been careful not to place in a group, otherwise formulated, strains that were not identical in appearance and behavior. There has been only one departure from this rule; in the case of strains that dissociate readily from the S to R form. Many of the saprophytic acid-fast organisms that usually occur in the S form dissociate easily and frequently. We have included R forms with the normal S forms only when we have compared them with variants that we have developed from strains which normally occur as S and have found them to be identical in appearance.
(b) Growth at 470C. Glycerol-phosphate agar slants were inoculated, partially sealed with notched corks, warmed to 470C. in a water bath, then incubated at this temperature for two weeks. Growth or absence of growth was readily determined.
(c) Survival at 60'C. for one hour. Three cubic centimeters of ten days' old cultures in glycerol-phosphate broth were pipetted into 5 cc. ampoules. The ampoules were sealed, fastened in a wire rack, and immersed in a 600C., constant temperature water bath for one hour. At the end of this time the ampoules were cooled, their tips broken, and the contents pipetted to glycerolphosphate agar slants. If growth appeared on the slopes, it was compared macroscopically and microscopically with the original culture.
(d) Growth on Dorset's synthetic medium without glycerol. A synthetic, asparagin medium was prepared according to the formula given by Dorset (1926) , except for the omission of 7 per cent glycerol and the addition of 1.5 per cent agar. The cultures were inoculated on slopes of this medium and incubated at 370C. for two weeks.
(e) Utilization of carbohydrates. The ability of these cultures to utilize certain carbohydrates as the sole source of carbon was determined by the method described by Merrill (1931) (T Action in litmus milk. The cultures were inoculated into litmus milk and incubated at 250C. for one month.
(g) Nitrate reduction. The cultures were grown in a beef-extract medium containing 1 per cent KN03. After ten days' incubation at 250C. they were tested for nitrites with Tromms- dorf's reagent.
RESULTS
Following the primary grouping of Thomson, we Group Ia. The 105 strains assembled in this division grow rapidly at 250C. and 37CC. In early stages, on glycerol agar slants, the growth is dull, creamy white, spreading and translucent. After three or four days the growth becomes thickened, wrinkled and opaque (see fig. 1 fig. 4 ). The eleven smooth strains present a smooth, spreading, mucoid growth as shown in figure 5. These strains were separated from those of group Ia because of their ability to resist 600C. for one hour and because of their different appearance. All of the rough strains and a few of the smooth ones grow on Dorset's synthetic medium which contains no glycerol.
Group IlIb. One culture, the hog-skin bacillus of Buckley, was assigned to this group because of its ability to withstand 60'C. for one hour and to grow at 470C. It is rough in type and presents a pale yellow, crumbly growth.
The names and sources of our cultures and their disposition into the various groups are shown in table 2.
In our search for criteria for separating our cultures several tests not employed in this classification were made. Although some of them gave no useful information, others may be used later for further subdivision of these and other cultures. None of the cultures tested liquefy gelatin, form indol, or utilize raffinose.
All strains produce catalase, grow at pH 9.0 and utilize glucose and glycerol. Some of the cultures give positive results and some negative to the following tests: ammonia production from peptone, starch hydrolysis, agglutination by concanavalin A, growth at 50C., survival of 600C. for ten minutes, growth in high salt concentrations, acid production in Dorset's synthetic medium, actual amount of glucose utilized by cultures in glucose broth, final pH in glucose broth and utilization of the following substances for metabolic carbon: maltose, dulcitol, salicin, inositol, sodium citrate, ammonium lactate and phenol.
SUMMARY
The cultural reactions of a collection of 252 saprophytic, acidfast cultures from soil, plants, human and animal tissues and secretions have been studied in an endeavor to find standards for the classification of the saprophytic mycobacteria. Eighty per cent of the strains were readily separated into three groups of closely related cultures. The remaining 20 per cent of the strains, which differed from the above and in most cases from each other, were arbitrarily distributed among the three major groups as sub-groups.
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